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PURPOSE:To obtain high output light soliton in a specific range which is the lowest loss band of silica optical 
fiber by adequately combining the pumping source and the optical fiber. 

CONSTITUTION:With combination of an optical fiber 25 where P205 is doped to the core and a YAG laser 
21 , shift of wavelength of Stokes light can be set large. Therefore, the Stokes light of 1 .5mum band ca be 
obtained with the direct pumping source of the YAG laser 21 . Accordingly, a pumping source of large output 
can be used and the soliton output, several times larger than that of the color center laser, can be realized. 
Moreover, since the erbium laser 21 provides the oscillation wavelength of about 1.54mum and an output 
almost equal to that of YAG laser. With combination of the erbium laser 21 and Ge02 doped quartz core of 
pure quartz core fiber, the Stokes light can be obtained in the vicinity of 1 .65mum. The silica optical fiber 
shows sufficiently low loss even in the wavelength of 1 .65mum and therefore it can sufficiently be put into the 
practical use. 



Abstract 



Data supplied from the esp@cenet database - 12 



.7abstract?CY=ep&LG=en&PNP=JP63202085&PN=JP63202085&CURDR^ 



✓21 




» 1 0 



?fB3Ba63-202085(6) 



,13 #7*/K 



11 / s~\5V>X 



^18 

^110*^ 
-16 v>X" 



121 



-406- 



© a *i!($s/f (jp) © & & mm'A m 
® & H 4* 1* ^ m (A) 0g63 - 202085 

©int. ci. 4 sasuCT /frtsas^ @^§s ®?d63^( 1988)8^223 

H 01 S 3/30 7630-5F 
3/06 7630- 5F 
3/094 7630-5F ggfg 7fcfg# gfegjcogft 2 (jel) 

©4# IR BS62- 33512 

SB 3862(1987) 2 J! 18B 

@til i A B*lilSft^a JBKII5fftfflKrtf"!riTSlt6t 
©ft 1 A #g± S * - 



^ 10 s 

l . & RB <0 £ J* 

i 7 7 ^ A ? 7 > v y h v u — */ 
l) * © <g Itt H S» *< ft /i/ - y * 1(L U . SS ft ffl 

;u-y«ft7 7 ^At^Kftn/]n'--7'cft*A 

«Lfca^J±SB*ftffl;u-7*6ftfclR'jai-r 

t-*/< ;^^5St -e ^ ft >< * * 5H * 8J SS 

ft IS £ IB * 6 0} 32 ft ffl * - y c A flf * . to 

Xflii/fcft^^^cj:9iiirsaft7r^Aii>-eK 

»77>l»aftA;UA*fc£*tK HS S8 15 ? t 
v Ilk SL ft * ;uXJ6«flJR*Ba^-^rt J 8rfc»^T 

S9 ffl ft is £ r» c m & 1- * (D t d$ c , m sa * 

;u * #j o fill <o l o o ft a ;i/ * a< nil gg ft 12 £ Gfl c 

xoitsj:^ ctftKftK*-7©ft&&*33B& 

Ufcjfe7r-</t9v>y"J s > u — ■»/ c *j un 
ffi 2d ft iBltt & & 1 . 3 2 © t ft fit 1 . 3 4 fi a "C 
£J8**YAG U 9, rftgSft 7 7 



2) *©ffi»K»#ftB1/u-7*j£L. ttftGH 

* - 7 tt ft 7 7 * A fc £ ft Rfl ;U - ? C ft * A 

fcfcoftfS^ffi*^*, ft iE * 6 - S n* m m ^ 
t? ft a ^ a * & it s 14- . -e o ft /< ;u * yii * nrr ss 

ft £5 £ 83 * 6 Ifi 11 ft M * - 7* (c A 0* * ♦ * co 
AWL/fc*^^AC J:«3liJUBi7 r << * 4» T ft 
« ? ^ > flfc JL ft A ju ^ ^ J£ i ^ « , «fi St ^ 7 v 
V Sk SL ft /t /u ^ // iMf !!£ ft Gfl ;u - ^ «r f£ W U T 
ajlE*tS*»K:IiJi£-r«.<ot(sjn$c. ffiT S2 ft * 
;v A yij <D fill <D i -70*A^^*<BU8i>ft|Sd»c 
AWtin ciW!!aftm;u- < /<0ftS»^*S!3i3I 

U ft 7 7 A ^ v v V V F Vlz-^Cfe^ 
E17 r V A«3 7 CGeOi.SIOi fe«fcC/FflD^ 

< t h - o * # t; c: t * '1$ i» fc -f * ft 7 7 -f >c 
^ t > v y h > u — •»/ , 



3 . ft m <o n m u ?a m 

C & & ± <o *ij /u # 373 
* ft Wtt . *^/uxHi<at 3»UT-C&9 

b Q V &> Z> m 
[ ft 5fc <0 ft iff ] 
:oMo*7 I) h V 1/ - ■»/ <D ffi 

0 iR . " v y V > • u — • . & it 4!s M . 

Vol. 21. No. 9. pp. 47-57(1986) , <2>M.N. 
Islam. L.F. Mollcnaucr. 11 Fiber raoan 
amplification soliton laser , " XIV Inter- 
national Conference on Quantum Electronics* 
Digest of Technical Papers. TUIIH1, San Fran- 
cisco.. 1 986 $(U) . 

ft ;u a <o n$ IH W (UT^/i/^«kvO) A* i 
t3»aiSJlTt, *B1MA« lOowUTeffio*^ 
*AA^770tt%ic«tSc l - AS c /< ;i/ 7. 

Pul ifcff* tt * 3 > K a Y A 7 !> v * (sech)coJE* U 

ft 7 7 4 A4> * lWHffiWJ;© ft a ;l/ 

* IB K ft A 31 U T ft S3 T * i: , * 7 7 A it * 

fli*A*SE33*n*fc6!>-Cfca. 3fe 33S HE & u> 

*J:^C<r 9, ft 18 tt IS C fil * . Ifr fc C ft £ f -6 
ft fi . ft 7 r -< a co J3 6 ft A< A 0* ft <0 ifc ft J: 

ft 7 7 ^ a a ^ K-**ifci*-e«f&**ottf*fc 

<?fffi T & * . 

d d ? , 8 3Rot7r^97>yn VI/- 

■tr <o is * in r& (a * 2 121 c 7* t . ■ 

2 0 C fc ^ T , 1 1 W ft A ;U * £|J £ ft £ -J- * 
ft igl , 12ttft<0*2#3!rfcLT<D*f-<*a*,,^ 
5 5 - * I 3 tt ft 7 7 -< A % H.15 *5 J: 1 6 tt U V 



EfflBa 63-202085 (2) 

«5 tt * < & . d co iST ® 1* » ft co ft IB ft S ft 
<0 & ft c I? T 5 . ^i) »?> £ S| a BE # fiic <0 ?ii SI c 
J: S co T & S . ft iE ri> 6 ft ti- 6 n * ft A ;u .* 
*c & s t . JjE ffl tfj fit ft T- $> 1 x b M ffi r& h< «fe 

^ot, d ofcwzMQ h t\ti^ . e m -r ^ ft 

0 5i£ flu /;< f^ A ^ 511 fiil -c i ooow a ffi ix ± c ^ < 
n z t % ft7 7-<Acfctf*fta<aiB*f*ofi 

^> ( a 7 t ^ ^ ) <D/SlTr^4«ftiffinEoB§tti:ficO 
(S^-ftiRti'O) . iiil Sil <0 ft a ;i/ 7. (0 ft « t 
tt <f •? ft OB 'gr * * . it^-jyjiJlli, ft A ;i/ 

o It ± /j< 0 J» ft <o ft co ^ ft * £ & ft flpj c % * 

ftA;l/^O^^T*<0^^cOft<0^ft^^g^ft(nij 
h ^ti-^ffffl^r^^. ft<0@SfiI^S!Rrai: 
nf (f h r 6 . 5 3£ X ft 7 7 -< A ti iffl ffi 1 . 3 /in 
* (c v> T fl* i£ fiE 5> {i^ tfi ^ i: fic 0 , f OfiiSl 

ft flp] tt n ^ ^ g fc ^ n % c <o v tt ft 

ft ^ IS ft IK ft & tt S < fic ^ . JU J: <o c h 41 e> . 
A 7^ Ilk tfi « f 33i vn ft a ;i/ a ft m U T ^ 5 t @ 
att«BSC33«&iRi:l!fftaE»fikA<o 0 £ o T A ^ * 
83 1b U UN ft A ju X <D M U it m m -C ^ * . C 

X. 17.18.l9teJ:r/lI0 ft 

c: c r* , ft co ft m f$ » « , ft77W/ti3fci/> 

X26^J:C/27i:^-f'^ v ^ $ 7-I2i:Tftr/J 

t± , ^ -5 ft Gfl * - 7 r c ft ^ A 31 U . & * *,> I* d 
Oftm^-7 r ^6ft^IlZ0tBi-ft^^{S'e^ 

Bi £ ft K ^ 6> tt . - S nsj fV5 t? ft a * x * 4 

fi*^, tcOftA;V^c0 5iJ^ft^^23fcUTO^ 
^r^a-< $9-i2^^U-Cftfia;i/-ycA<M 
ft ffl ;l/ - f 1^ (0 ft 7 7 -f A l 2 C , -t <0 
A fll U ft a )\, x c J: X ffit 45 7 v v fik 5L ft a ,u 
x^Stti. d d -c , coBW9T>Bta/tji/ 
A**<*77-YAl2«rfg»ur5r^^ow ^ 
^ - I 2 C f|| i£ -T i <0 t R n$ C , fifi co ft A ;i/ x d 
co^-<^a-< 5 y-i2CAQ;M-*<fc}fc:, ft 

28 2 E3 c *j ^ r , K/J tS ft i# 1 1 J± * ? - -l? v * 
-•»/T'«,9, a /u x <ffl I of a . ^gnrfiioow 

is ffl o a ^ ^ aj ^ ft * ft & * . d co a ii * <o 



fttt*Jffi-Ofc*#, CN A fcT l . 4 5 a « T ft ft . *W 
*<W?**9-12ttift«1.45jiB tliS^k 
ttftl.SSjia Ttt30Kfi» 1" ft «ft«Stt*ft r> 

©K»*ttl9«U>Xl5*tfl,T3fe77-fA13K: 

6 a* n ft • 

# 7 7 -f A 13tt * 5 00o<D JflL — * — K (13 &'& ft 

7 7 A ft 9 , 1.3 /iB{*ifiC« #»»£** 

a 1 3 * e « 1- * t , sa{aftffiOT«i*tK«!?9v 

> i& ffl- A< it "f 5 & % A^A«*«JK^fc«>, g^il 
*0 3C S3 ffll * tt * * ^ . K/J & * k A h - * A * tt 3fe 

fc * & 1 1 0 B *f * o W v * $. 7 - 1 2 C X W 

t ^ c©$?-i2T?jsj]S*fctE»u, at ^ is t 

9 0 0 #fct * ? - 1 2 6 1/ V X 1 5 * U T 
*7 7 ^ A13C-ff^flt*. £ © W A flt k (SJ D* C 

. 

m n ft j£ tc ft ft tf> , coiSfi'CXl'-^^jt^ 
ft fc tf> c tt , CPj jg 3fe B 86 * U T tt i . 4 5 u d II 
ffi *< & 3? -c ft ft . c«J:3&Jfc««ft*<>o0jB 
3fc iff k UttH-r^ U-«yA<ftft<0*-t?ft 
ft *< . **ftrt?--fe>*l/-«/*;B^T3fe7 7 
•/ a * t v y y h v^S^n^fcAcii, - to 

cttx*^^«^«a«ei/--»/raisA*««c&iS"eft 
u * * * fc * **ft*7-*y*u--y-eft 

A * * r * . 

UT, # ft q& <0 @ (fl tt . 53SS*7 7-fA0 

fflffiatfflfteWtrftfti.s «!■ *s -fc ex i .b /in we 
*&^tli^^^o*7 7^A^T>yy hvu- 
*/ * fJH » -r ft c k c ft ft . 

c^«t^^§05 3 Sr5S*-rftfcftc, * ft o m 



EIS|BBG3-202085(3) 

. »j|g3feiKo*A/UAlftfijaBE«ft^tt*B«^ 

7-fAi3*{£»1-ftfc tt>tcUPjjg5tt:J:oriQ^ 
<* ti ft . 

& . **y s «>*»a-ett*ftA^Affl^issflEOA 

h-***A/i/*yi]**r-f*a-f v * $ 7 — 12* 
3 U T * ^ % * C «* 9 tti b IB ft . * 7 r A A i 3* 

3 « ffi c n tf * *s-*A5fc{±ff)r& y »; h 

C * J: * « E < * *fcifi*C«k^Te«iaffi* < W 
ft fc a*> . 3fe E& & * 2! lb * ft £ k C J: 0 , * V 

»J N>o^i5*njS!k-rfti:k^-C$rft # 
ft 3fe © * 7 7 ^ a ^ v v y y h > U — •»/ T tt • 

5fc 7 7 -T A C e0 , K — 7 5 36 3 7*fctt*fcEi£3 

7*kO3fc77-/A*T?ftft<0t?» 

C #J4 5 0cm-» S/ 7 h T ft ( V 7 h B H it 

SOii): &L<D& V$kt> tS n. iP-fflco- 1 * 13 4 +f k 

0] ;i/ - y «i 3fe 7 7 -f/tk^HS3feP^A/-7'C3fe*A 
WUftftv>t±^^3feH1^-7 r A>63t*U20tBi-fc 

a ;u x * 5E *fe * * ♦ * O 3fe a A ytj * * IS S3 A» 

C J:0i7 7-<A4»t?aW9-7>Bca*A;l/^* 

M*fE«ur*«S*»cHii-rftOkfsii«c % 5fe 

A A Jl! <0 (111 <0 1 00*A^A*«*K*WCA» 

Tft*} c*ca^-^o*B**S31S5l/fc*7 7 
A 9 r v y y hvlz-iCCU^T, 3fcifittti£:& 
1.32m» * 1. 34 |i ■ T?56JfiTftYAC 

ft o . 3fe77WAO3rcp 2 0 5 *^cck*^fix 
k -r ft . 

*ftc»loJB 2 JBffltt* *ofis««tt*«*iB>u- 
^*/fiU. * ffl ;u - T' at 7 7 * a k £ g£ * BH ;i/ 
~7 > t:3fe*X0tUftftv>tt^2fi3fera^-7'^63fe 

na na rs -c 5t a >u x * a «fe * * . t o * a ^ ft 

403- 



a* & # 7 v > a* & & a ;i, * 

# ft P^) * - 7 r 1*9 * fc ffi U X ft £ £ © C 2] ill T ft <0 
t fS] G$ c , 3fc A' A Jl| CO {lb <0 1 o <0 3fe A A* X A« 3fe 
8£8flcA&+ftJ:} C*EB 33 

tfi is ft ft 7 7 4 * 9 ? I* V V h V U - +/ C fc V> 

T * 3feffittx^tT*-AU — tTT?»9, 3fc 7 7 -f 
^to J 7 t:CcO»,Sifl, *J:t/F<0 4>fc<fcfc— o 
S-SfcCtfrfttRfcTft. 
[ft JO] 

a * <o a a? ? « , » a * » t u r « « a * is 

*J!I^ ft*? — — tf * JB T ft # , ft 

7 -* > * U-«/ttYAG U-V*«lfi*i5i:Ur 
t>ft<0?> YAG U-+f (O&fiO&ftO \ <Dft}] I, 

>M0 6 n I* £ A ifi th ft • c tic # U v * ft nfg c 

YAG I/-*/ t <0|fi#£fc>-lt C <k ^ T, 
*OK« , /7hiit*6< tMOT, YAG U- 
4 /*iEfatt*I&fi*«!fcbTl.5 m a f T <0 A h 
"^3fe^|?KU«-e^. U fc * r % * ft 

ST ft . fcfc* YAG U-1fO*-F o^Hiflo^ 
^Xta^30tT3|^iUTt?*ntf % * ft & A ;V A 
I£f8S322tt;F3S-e£>ft*< % ioo tf3#«flCt»o« 
£ctt#©-c&ft. 23tt*w * o * * $ ? - -e * 
o X s Xfti.s m UTT?li*^gBU, i£ fi 
1.5 * a U±(O3tett3OfcJaTOSlJ&?£0* * ft 
5»«tt*ST4. 24 lift 7 7 -/ A ? ft 9 , *<D 
3 TCttSIO.OfllCP.O.tflO^/UKUJbfrStlT 
V>ft. 2 5 . 28 *J:lM7tt % tnf n, *A/U*E 
ffi$22fc #W * a ^ ? * $ ? -23, 4W*o-<9 

* ^ ^-23t3t7 T-r/t24oP5fiaflBo*iWfceEia 

<0ftmA>-7 ft* %7r-f/t24ttco3feKJ^-^ 
C**A»U*ft^tt*0*EH;u-:7*63fc*n)t 
9 H3T it><0 1/ V X 2 6 . 2 7 fiitfl^^ffltlT 
©y-f^o-f***?— 23fc«r-&tt. 0j & 5fe Si 2 1 
*> 6> ti > — S n* ffl 0Q IS T & A ;i/ a * ft £ 1/ • * <0 
£ A * A ?U * * *S £ ffi 2 3 tr e> ft m * - 7 A IN $ 

-404 



^RaBa63-202085(4) 

IS ft > * ? - * v * u - */ c tb K U r a to y y 
h > tli ft tfft €> ti ft . 

x^tr*-AI/--5ftt56«««A«1.54 
/in ifitiSCftO, &?3fcYAG U--tf|lffi"C^ftfe 

fcfctiftSiKn 77 r ^><t^Jfl*^t)-t!-ftC t t 
J:-3-C. 1.65/10 iS«CX h-^^jfcjjqHn 
ft. £3EX£7 7<f'tttl.l5!iB + 

^ ft ifl ^ C , * J£ + » C S ^ & ffi ^) f/ ^lj ffl (is 
(fi ^ o . 
[ 35 ffiE ffl ] 

ft • 

t » ZZX* Ultm&ftmtisXOYhG I/--/ 
T«)0. * <Dft1%m&tt 1.22 n n * ft tt I . 3 4 <i b 
"C^ft. 22tt3feA^AEIS{gT^ft. 

x je «8 » 2 2 tt ^ » ft i^-iai a * jgf is ft u _t c ft ft * 

if- v -t <0 X M U /i 3t ;b ^ c J: 0 7 ^ 7 a 2 4 <f 
T?j|i57V>rAa5fe^^A^5S^?itft. z <Or& 

t » 3fe^^W23caiatft. -entfsjn^c. 
;u x m <o foi o i oo*/tA/A*3fe*saeP23c;u* 
Tft^^c^P^^-yto^^Ji^^e/^D^agGi 

l/T tl < , 

K/ja3fetBt2i/^ 6 (Dfttfft 7 7 A24C AW t ft 
7 H A 2 4 «|> ^ (c It? -r ft • 3fc A ;U ^ CO £ 5R (If t U T 

a a kwiu ± 4c ^ a c » h n ft . 

Z0)ft7 7 4 A24<D 3 7 C ttP,0si: SI0,*<^S 
1* ft COT, -na^tti, SiO a Cj:ftAh-^A3t 
ttgMSOcn- 1 « ft ftSft^'s/ 7 h U % P a O s CJ;ftA 
H ~ if X ft tt M I 3 2 0cm- « It H > 7 h ? ft . 3 7C 
Pi0 B ^14.2^-;U96^t;ft*6 00o(O3fe7 7 ^ ;f C » 
£ 1 . 3 2 n ra <0 Y A G U — 6 <0 ai ^fe ^ A 

3^ U , -e <0 A aUC«r«lBUTV^<t % *77 
H ^oBHHt A h - * A#A«8lflW* M ft . c c: 



X » A £1 ft & & 7 o w tlTT ttSiOiC J: 6 a 

SkPtO.cJ:*^ h-^^***JEBk<r4 (K. 
Suzuki. K.Noguchi.and N.Uesugi. "Selective 
stioulatcd Italian scattering in highly Pj0 5 - 
doped silica single —node fibers " . Optics 
Letters. Vol. 1 1 . pp . 6 5 6 -6 58 (1 966) $ {« ) . 

K - * A ft £ 6 C ifJ * n 2. . c CO J: 5 & ft 

is -c fi]L *a sc sa » » * ^ ft & c -r o c + » n m i&t 
& o . # -< * v j v ? $ ? — it & z yt v y h y t 

U X ft ;u X * IR 9 tB 1" £ fc *« T? S . 

Dfo & ft & 2 1 * x ;i/ ^ * - A U - *f fc * I, , ft 7 7 
Yn24*t«3 7C0e0i*fcttSI0itfctt F** 

> u - * c * ^ r % * is tfl c * n , R& a ft «R t 

3fe77^/U *•» i: C J: 9, 5 

S8*7r^tol«**t**l,S - 1 . 6 
n b -Iff c v> r K m ft * y V h v*inct^ 
■c £ * . 

\ . ffl 2a <o ffi ip. FJi R8 

«/ O 35 fifi W * tjk 1" M !& ® . 



»BBOaB3-202085(5) 

C*7r^tt*, c <D iS C *> , 55 - © £ i£ 
M k Bttottffl c J: ^ t *y y h viMHn 

:<oifi^eii ( x^/^a-Ai/ - */ o ft SI i£ £ 

(*1.54/in T&O* GeO»* fc S10 a * tt F C £ 
* X N - ? X ftO S/ 7 h ffl tttiHSOca" "Cfc*© 
X % itft ft 1 . 6 6 /i ■ (OA h-^^3t^^6ni. C 

<on3<oftfl] ttfiiraioYAG u-f zit p,o 9 ^ K-y 

?n/i 3 7 * t> O ft 7 7 ^24tota^^-e5ft^ 

ft i . 6 /iBJUT<oft*£&L* & ft l . 6 mo Jai 
©fttt3 0KWToffl£TEtt***o#»a*fc 

2 2 -ft A ;i> A E 18 8k 

24- ft 7 7 H /t. 
2 5 . 2 6 . 2 7 »• 1/ V X . 

ft * A #JE± S & - 



1 1 - ffli £ ft iS t ft 6 t* 9 - * > * 
1/ - */ . 

13-1.3 m a ft ifi C ^ ft * t> o ft 

7 7 -< A > 

1 4 . 1 5 . 1 8 ••• 1/ > X % 
17. 18.19. 110~ft*SU 

2 I Y AG l/-+/Jfctti^^*-Al/- 

-405- 



tfHim 63-202085 (6) 




-406- 



